Optimal prevention of seizures induced by high-dose busulfan.
High-dose busulfan is frequently used in a variety of conditioning regimens for hematopoietic cell transplantation. In this setting, busulfan has marked neurotoxicity, specifically causing seizures that generally are tonic-clonic in character. Phenytoin has been the preferred drug to treat busulfan-induced seizures, but this practice should be reexamined in light of newer antiepileptic drugs being preferentially used by neurologists. Characteristics of ideal seizure prophylaxis include lack of overlapping toxicity with the conditioning regimen, lack of interference with engraftment of donor cells, and minimal potential for pharmacokinetic drug interactions. Based on these criteria, phenytoin is suboptimal due to possible toxicities and is especially ill suited because of its ability to induce busulfan metabolism. It is postulated that this induction adversely affects efforts to update methods for targeting busulfan doses to individual patients, based on recent developments in the understanding of the pharmacogenomics of busulfan metabolism. The existing clinical data support the use of benzodiazepines, most notably clonazepam and lorazepam, to prevent busulfan-induced seizures. The second-generation antiepileptic drug levetiracetam possesses the characteristics of optimal prophylaxis for busulfan-induced seizures, and early data of its efficacy are promising, although further study is needed.